Specific Heat

1.A 15.75-g piece of iron absorbs 1086.75 joules of heat energy, énd its temperature
changes from 25°C to 175°C. Calculate the specific heat capacity of iron.
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2.How many joules of heat are needed to raise the temperature of 10.0 g of aluminum from
22°C to 55°C, if the specific heat of aluminum is 0.90 J/g°C?
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3.To what temperature will a 50.0 g piece of glass raise if it absorbs 5275 joules of heat and
its specific heat capacity is 0.50 J/g°C? The initial temperature of the glass is 20.0°C.
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4. A certain mass of water was heated with 41,840 Joules, raising its temperature from 22.0 °C
to 28.5 °C. Find the mass of the water, in grams. (Cp of H,O = 4.184 J/g °C)
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5. What temperature change occurs when 32g of water absorbs 2000 joules of energy?
The specific heat capacity of water is 4.18J/g°C.
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6. What was the initial temperature of a154g piece of aluminum if the final temperature;
absorbing 3269J, 108°C? The specific heat of aluminum is 0.90 J/g°C.
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Calorimetry Problems

1. 240 g of water (initially at 20°C) are mixed with an unknown mass of iron (initially at 500°C).
When thermal equilibrium is reached, the system has a temperature of 42°C. Find the mass
of the iron. The specific heat of iron is 0. J/g°C. (Hint: set g=mCAT for water equal to g=mCAT
for iron since the same amount of heat that is lost from the iron will be absorbed by the

water) miN .= W CAT; /;454]72:4, Y
At

“ ‘77752(226 s T X@g’jﬂ ’ /'ﬂm%? fe

2. Compound A is burned in a bomb calorimeter that contains 2.50 liters of water. If the
combustion of 0.175 moles of this compound causes the temperature of the water fo rise
45.00°C, what is the molar heat of combustion of compound A? The heat capacity of water
is 4.184 J/ g°C.
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3. When a 16.9 g sample of NaOH dissolves in 70.0 g of water in a calorimeter, the
temperature rises from 22.4 °C to 86.6°C. Calculate AH for the process.
NaOH(s) @ Na'(aq) + OH{(aq) AH =7
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4. Compound B is burned in a bomb calorimeter that contains 1.50 liters of water. When |
burned 50.0 grams of compound B in the calorimeter, the temperature rise of the water in
the calorimeter was 35.0° C. If the heat of combustion of compound B is 2,150 kJ/mol, what
is the molar mass of compound B?
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5. &The molar heat of combustion of compound C is 1,250 kJ/mol. If | were to burn 0.115
moles of this compound in a bomb calorimeter with a reservoir that holds 2.50 L of water,
what would the expected temperature increase be?
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Heat of Change of State

1. You have a sample of H20 with amass of 23.0g ata temperature of —46.0 °C. How
many kilojoules of heat energy are necessary to:

a. heat the ice to 0°C? (hint: no phase change)
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b.melt the ice? {hint. phase change)
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¢. heat the water from 0°C to 100°C?
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d. boil the water?
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e. heat the steam from 100°C to 109°C?
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g. Calculate the total energy change from (a-e)
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Hess's Law

1. Calcuiate AH for the reaction 2 Al (s} + 3 Cl.(g) --> 2 AICI; (s) from the ~ata.

2 Al (s) + 6 HCI (aq) > 2 AICI; (aq) + 3 H. (g) _AH = -1049. kJ
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2. Calculate AH for the reaction CH4 (g) + NH; (g} > HCN (g) + 3 H; (g), given:

N2 (g) + 3 Hz (9) > 2 NH; (9) Sl sH=o18k £+ 91 g
C (s) +2 Mz (g) —> CHq () Jlpaz s=qag 1S
Ho () + 2 C (s) + N2 (g) > 2 HCN (g) sH=+2703k) F 7D
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f) 3. Calculate AH for the reaction 4 NH; (g) + 5 O; {(g) --> 4 NO (g) + 6 H,O (g), from the
following Data.
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Heat of Formation J” “""’d"“’f ,mhhv
Use a standard enthalpies of formation table to determine the change in enthalpy for each of these reactions.

A, NaOH(s) + HCKg) --—> NaCl(s) + H,O(g)

(!m T = 2418 -_._( Yo+ 723) —133.5 KT

B. 2CO(g) + Oxg) > 2 COx(g)
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C. ¢H4(g)+202(g) —=> COu(g) + 2 H,0() :
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D. 2 H,5(g) + 3 Oxg) —> 2 HuO() + 2 SO4(g)
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E. 2NO(g) + Ox(g) > 2 NOy(g) |
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1
(kJ/mol) Compound CH; (kJ/mol)

CHau(g) -74.8 HCl(g) -92.3
Co(g) e e Ho(g) e
.NaCI(s) Mg ““éoz(‘é)"‘5':"‘“&””-2961

_HZO(]) R NH4C1(S)M”"':'-315.4"”"W )
_st(g) Em‘-zo1 ”:..‘“MHNO(g) +904 B

112804(1) 8113 NOv(g) +33.9

MgSO4(s) | -1278.2 SnCL,(l) _545 2“ e
‘.NaCl(q) -4110802(g) B =_296 1 N

,,NaF(S) _5690 ’ Soa(g) - 41395 2
NaOH(S)-4267 R Zno(s) -348 0"' o

NHy(g) -46.2 ZnS(s) -202 9



